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The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong; and ORF1b, and major structural proteins including the spike (S), membrane (M) and envelop (E)
and nucleic capsid (N) proteins are well annotated (Fig 1b) . Consistent with the phylogenetic 8 7 tree data, 2019-nCoV did not align well with the MERS and IBV virus (Fig S1) . Among the well but variations were observable in major structural proteins and some small ORFs (Fig 1b) .
Detailed sequence alignment showed that 2019-nCoV exhibited significant sequence variation at SARS-like CoV Rp Shaanxi2011 at ORF1a, the N-terminus of S protein and other structural 9 8
proteins. However, bat SARS-like CoV Rp Shaanxi2011 exhibited high homology with human 9 9 SARS virus ZJ02, with variation being seen at the N-terminus of S protein and the middle part of 1 0 0 N protein (Fig 1b) . To check if 2019-nCoV is more close to bat SARS like virus or bat that 2019-nCoV showed similar diversity from these two strains (Fig S1b) . When 2019-nCoV 1 0 4 was aligned with bat CoV HKU9-1, another bat coronavirus with further distance, it showed that 1 0 5 2019-nCoV was very different from this virus (Fig S1c) . These sequence alignment data were Since the S protein is the protein that exhibits the highest degree of genetic variations among (Fig S2) . Our data showed that the S protein of 2019-nCoV exhibited high as shown in Table S2 . S protein of 2019-nCoV showed about 76% homology to human SARS 1 1 7 virus P2 and high homology to bat SARS like viruses, while it showed 72% homology to closest These data further suggested that 2019-nCoV is more likely a new type of bat coronavirus with exhibited different levels of homology among the known coronaviruses (Fig 1b) . Amino acid 1 2 2 sequence alignment showed consistently that the N-terminal regions were far more diverse than 1 2 3 the C-terminus, which seemed to be highly conservative (Fig S3a) . Aligning these regions to the Due to the high amino acid sequence homology of the S protein in 2019-nCoV and the SARS 1 3 0 virus which can cause severe human infection, we analyzed the structural similarity of this 1 3 1 protein in various viruses. Protein structure modeling was performed to obtain high quality 1 3 2 structure of S proteins from different coronaviruses ( Table S1 ). The high level similarity virus. It was shown that angiotensin-converting enzyme 2 (ACE2) was the cellular receptor of these two proteins at the interaction interface (5). These data prompted us to determine the level of interaction between the S protein of 2019-nCoV with its potential cellular receptor ACE2. (Fig 2a, 2e) . However, affinity of RBD of coronavirus to ACE2 will confer the virus higher infectivity and the limited human to human transmission potential of this virus observed to date. In this study, we utilized the whole genome sequence of the newly discovered coronavirus, 2019-
nCoV, that caused an outbreak of pneumonia in Wuhan, China to perform comparative genetic RBD of 2019-nCoV with human ACE2 receptor protein indicated that its affinity to human cell
is much lower than that of human SARS virus due to the loss of several important interaction
sites, implying that the infectivity and pathogenicity of this new virus should be much lower than
the human SARS virus. These data facilitate design of appropriate policies to control further As of Jan 22, 2020, the infection cases were sharply increased in the past few days reaching a personnel have been confirmed to be infected. These epidemiological data were quite different
from the data reported in the beginning and may suggest that the new virus could undergo human
host adaption / evolution and become more adaptive to human host leading to more efficient cases to trace the evolutional mutations of the new virus. Using the analysis platform that we
have developed above, we should be able to predict whether the new mutations could lead to the
increase of infectivity of the mutated virus in a very short time. We acknowledge generation and provision of the genome sequence of 2019-nCoV (deposited in
GenBank with the accession number MN908947) by Professor Yong-Zhen Zhang from The deposited the coronavirus sequences that we have used in this study in GenBank. This study has 
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